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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
data transfer method and a data transfer 
requirement, capable of making chip size 
small. 

.r;-^'--:--^;. SOLUTION: A plurality of basic size FIFO 

circuits 41 whose size is equal to that of 
each of packet data are provided in parallel 
in an FIFO block 23 that stores the received packet data according to the AV/C 
protocol. Either one of reading or writing is conducted on each basic size FIFO 
time by time. Then a conventional RAM (single port type) having one 
input/output port is employed for each basic size FIFO 41. 



ENGLISH TRANSLATION OF EXPLANATION (PARAGRAPHS 
[0048]-[0056]) CORRESPONDING TO FIG 5 in CITED DOCUMENT 2 
(JPH10-173723) 

[0048] 

As shown in FIG. 5, the input control circuit 42 comprises, for 
example, OR circuits 44a - 44c and 45 and a control shift register 46. To 
simplify, FIG 5 indicates a case where the FIFO block 23 has three basic 
size FIFOs 4 la-41c. 
[0049] 

Each of the OR circuits 44a - 44c has two input terminals, and the 
number of them is equal to the number of basic size FIFOs 41a - 41c. In 
each of the OR circuits 44a - 44c, a write enable signal WE from a control 
circuit, not shown, is input to an input terminal, and another input terminal 
is connected to the control register 46. An output terminal of each of the 
OR circuits 44a - 44c is connected to corresponding one of the basic size 
FIFOs 41a -41c. 
[0050] 

The OR circuit 45 has input terminals of the same number as the 
basic size FIFOs 41a - 41c, and full signals SF1 - SF3output from the basic 
FIFOs 41a - 41c are respectively input to the input terminals. The OR 
circuit 45 outputs the result of logical sum of the full signals SF1 - SF3 
respectively output from the FIFOs 41a-41casa signal to the control shift 
register 46. 
[0051] 

The control shift register 46 is formed of a cyclic type shift register, 
to which a signal output from the OR circuit 45 is input as a clock input, 
having a predetermined number of bits. The number of bits is set to the 
number of basic size FIFOs 41a - 41c provided in the FIFO block 23. 
[0052] 

When the control shift register 46 is cleared at a time when the 
power supply is turned on, the bits are respectively set at [011]. After that, 
the control sift register 46 performs a shit operation in which the bits are 
successively shifted to [101], [110], and [011] whenever the signal is input 
from the OR circuit 45. 
[0053] 
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The signal input from the OR circuit 45 is the logical sum of the full 
signals SF1 - SF3 output from the respective basic size FIFOs 41a - 41c. 
The full signals SF1 - SF3 are respectively output when the basic size 
FIFOs 41a - 41b are full of the stored data. Therefore, the control shift 
register 46 performs the shift operation in response to, for example, the 
rising edges of the full signals SF1 - SF3, that is, detection of the full state 
of each of the basic FIFOs 41a - 41b. 
[0054] 

Then, the control shift register 46 outputs signals respectively 
corresponding to the bits to the OR circuits 44a - 44c. The write enable 
signal WE is input to each of the OR circuits 44a - 44c. Thus, an OR 
circuit to which a signal corresponding to the bit "0" is input, for example, 
the OR circuit 44a outputs an input selection signal SI1 to the 
corresponding basic size FIFO 41a. On the other hand, the OR circuits 
44b and 44c to which signals corresponding the bit "1" are input outputs 
input selection signals SI2 and SI3 to the corresponding basic size FIFOs 
41b and 41c. 
[0055] 

The basic size FIFOs 41a-41c perform write operations when the 
input control signals SI1 - SI3 are in low levels, and do not the write 
operations when being in the high levels. Then, the input control signals 
SI1 - SI3 are logical sums of the states of the respective bits of the control 
shift register 46 and the write enable signal WE. Therefore, one of the 
basic size FIFOs 41a-41cis selected at times, and the selected basic size 
FIFO performs the write operation. 
[0056] 

Then, the control shift register 46 successively performs the shift 
operation of the respective bits based on the full signals SF1 - SF3 output 
from the basic size FIFOs 41a - 41c, and outputs the signals corresponding 
to the respective bits. Therefore, in the respective basic size FIFOs 41a - 
41b, the next basic size FIFO is selected every time one packet data is 
stored, and the packet data is written in the selected basic size FIFO. 
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CLAIMS 



[Claim(s)] 

[Claim l] In the data transfer approach which carries out a sequential transfer in the 
2nd cycle of timing which reads the data which stored in the memory for data storage 
the data by which a sequential transfer is carried out in the 1st cycle, and were stored in 
said memory, and is different from said 1st cycle The amount of data of the packet 
transmitted at once in said 1st and 2nd cycles is made into basic size. The basic size 
memory which is set as the basic size and stores data is connected to two or more 
juxtaposition. While storing the packet in which makes sequential selection of said two 
or more basic size memory, and a sequential transfer is carried out by said 1st cycle at 
the selected basic size memory The data transfer approach which reads the packet by 
which the packet made sequential selection of the already stored basic size memory, and 
was stored in the basic size memory, and was transmitted by the 2nd cycle. 
[Claim 2] In the data transfer unit which carries out a sequential transfer in the 2nd 
cycle of timing which reads the data which stored in the memory for data storage the 
data by which a sequential transfer is carried out in the 1st cycle, and were stored in 
said memory, and is different from said 1st cycle The basic size memory which made 
basic size the amount of data of the packet transmitted at once in said 1st and 2nd 
cycles, was set as the basic size, and was connected to two or more juxtaposition, The 1st 
control circuit which stores the packet in which makes sequential selection of said two 
or more basic size memory, and a sequential transfer is carried out by said 1st cycle at 
the selected basic size memory, The data transfer unit equipped with the 2nd control 
circuit which reads the packet which made sequential selection of said two or more basic 
size memory, and was stored in the basic size memory, and is transmitted by the 2nd 
cycle. 

[Claim 3] The basic size memory for reception connected to two or more juxtaposition 
since said two or more basic size memory stored a receive packet, It consists of basic size 
memory for transmission connected to two or more juxtaposition since a transmitting 
packet was stored. Said 1st and 2nd control circuit The data transfer unit according to 
claim 2 which makes sequential selection of the basic size memory for transmission, 
reads data, makes sequential selection of the basic size memory for reception in said 1st 
and 2nd cycle, and wrote in data in said 1st and 2nd cycle, respectively. 
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[Claim 4] The data transfer unit [ equipped with the block selection circuitry which data 
are transmitted using two or more channels between said 1st and 2nd cycle; connects to 
juxtaposition the block which consists of said two or more basic size memory and 1st 
and 2nd control circuit by which parallel connection was carried out corresponding to 
said two or more numbers of channels, and chooses said two or more blocks by which 
parallel connection was carried out corresponding to said two or more channels ] 
according to claim 2 or 3. 

[Claim 5] Said 1st control circuit is the data transfer unit according to claim 2 to 4 
which chooses one of the basic size memory which is in an empty condition among said 
two or more basic size memory, and stored the packet in the selected basic size memory. 
[Claim 6] Said 2nd control circuit is the data transfer unit according to claim 2 to 4 
which read the packet from the basic size in which one of the basic size memory which is 
in a full condition among said basic size memory was chosen as, and the packet was 
already stored. 

[Claim 7] Either of said 1st or 2nd cycle is a data transfer unit according to claim 2 to 6 
which is a cycle in the transfer mode to which data transfer is guaranteed for every 
fixed period between external peripheral devices. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the data transfer approach and a data 
transfer unit, and relates to the data transfer unit based on IEEE 1394 specification 
which is the specification of serial interface in detail. 

[0002] In recent years, it follows on multimedia-ization and increase-izing of the 
amount of data transfer between a personal computer and a peripheral device and 
improvement in the speed of a transfer rate are demanded. Especially about the 
interface to which a peripheral device and personal computers, such as a digital 
camcorder treating a lot of voice and image data, digital VTR, and a color page printer, 
are connected, IEEE 1394 which is one of the serial interface attracts attention. 
[0003] 

[Description of the Prior Art] From image data transfers, such as an animation with 
which it is a lot of data, and the continuity is demanded in recent years, the IEEE 1394 
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protocol with which real time nature is demonstrated attracts attention. An IEEE 1394 
protocol is isochronous (Isochronous) whose data transfer is surely possible for every 
fixed period of a certain. It has transfer mode (henceforth Isoc transfer mode). That is, if 
the image (animation) data transfer time of day transmitted to a computer becomes 
irregular, when an image (animation) is reproduced, it will become discontinuous and 
will apply to a reality. Then, in the Isoc transfer mode in an IEEE1394 protocol, 
whenever it transmits image (animation) data for every fixed time of day, an image 
(animation) with a reality is reproducible. 

[0004] Moreover, in order to transmit digital data among AV equipments, such as a 
digital camcorder (DVCR), an AV/C protocol is used increasingly. Therefore, AV 
equipments, such as a camera, are equipped with Image IC and the IEEE 1394 protocol 
controller (henceforth IPC). Image IC outputs image data, such as an animation, for 
every predetermined transfer unit. IPC generates the transfer data (packet) containing 
the data outputted from Image IC. And IPC transmits the generated packet to the 
device of partners, such as a computer, in Isoc transfer mode. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, since the IEEE 1394 protocol and 
the AV/C protocol are specified separately, respectively, the data transfer period of an 
IEEE 1394 protocol differs from the data transfer period of an AV/C protocol. For 
example, in the Isoc transfer mode in an IEEE 1394 protocol, a data transfer period is 
set as 125 microseconds, and the data transfer period is set as 133 microseconds in the 
AV/C protocol. Therefore, the phase of the data transfer by two protocols shifts gradually. 
[0006] Therefore, FIFO of capacity which can hold the data for at least one packet is 
connected to IPC. IPC once stores in FIFO the data for one packet generated based on 
the data transfer period of an AV/C protocol. And IPC reads and transmits data from 
FIFO based on the data transfer period by Isoc transfer mode. 

[0007] That is, writing of the data of the data transfer period by the AV/C protocol and 
read-out of the data for every data transfer period based on an IEEE 1394 protocol are 
performed to FIFO. And read out and the writing of this data may be generated in 
coincidence from the difference in the data transfer period of both protocols. Therefore, 
it is necessary to connect FIFO equipped with the port for reading data, and the port for 
writing in data more than the so-called dual port to IPC. However, since FIFO of a dual 
port is expensive, it has the problem that the prices of devices, such as a camera, rise. 
[0008] Moreover, the case where the data outputted from Image IC are not of use for the 
packet transfer by Isoc transfer mode arises from the difference in the data transfer 
period by both protocols. In this case, IPC writes the following packet data in the data 
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transfer period by the following AV/C protocol while reading the data once stored in 
FIFO one by one to the data transfer period of the following Isoc transfer mode. 
Therefore, since IPC needs to perform read-out and the writing of FIFO, always 
supervising the amount of data (the written in number of data, the read number of data, 
remaining capacity of FIFO) of FIFO, processing complicates it. In order that 
complication of the processing may enlarge the chip size of IPC and may raise a price, it 
has too the problem that the price of a device rises. 

[0009] It is made in order that this invention may solve the above-mentioned trouble, 
and the purpose is in offering the data transfer approach and data transfer unit which 
can make a chip size small. 
[0010] 

[Means for Solving the Problem] This invention in order to attain the above-mentioned 
purpose invention according to claim 1 In the data transfer approach which carries out 
a sequential transfer in the 2nd cycle of timing which reads the data which stored in the 
memory for data storage the data by which a sequential transfer is carried out in the 1st 
cycle, and were stored in said memory, and is different from said 1st cycle The amount 
of data of the packet transmitted at once in said 1st and 2nd cycles is made into basic 
size. The basic size memory which is set as the basic size and stores data is connected to 
two or more juxtaposition. While storing the packet in which makes sequential selection 
of said two or more basic size memory, and a sequential transfer is carried out by said 
1st cycle at the selected basic size memory Let it be a summary to read the packet by 
which the packet made sequential selection of the already stored basic size memory, and 
was stored in the basic size memory, and to have made it transmit by the 2nd cycle. 
[0011] Invention according to claim 2 stores in the memory for data storage the data by 
which a sequential transfer is carried out in the 1st cycle. In the data transfer unit 
which carries out a sequential transfer in the 2nd cycle of timing which reads the data 
stored in said memory and is different from said 1st cycle The basic size memory which 
made basic size the amount of data of the packet transmitted at once in said 1st and 2nd 
cycles, was set as the basic size, and was connected to two or more juxtaposition, The 1st 
control circuit which stores the packet in which makes sequential selection of said two 
or more basic size memory, and a sequential transfer is carried out by said 1st cycle at 
the selected basic size memory, Let it be a summary to have had the 2nd control circuit 
which reads the packet which made sequential selection of said two or more basic size 
memory, and was stored in the basic size memory, and is transmitted by the 2nd cycle. 
[0012] Invention according to claim 3 is set to a data transfer unit according to claim 2. 
Said two or more basic size memory The basic size memory for reception connected to 
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two or more juxtaposition since a receive packet was stored, It consists of basic size 
memory for transmission connected to two or more juxtaposition since a transmitting 
packet was stored. Said 1st and 2nd control circuit Let it be a summary to make 
sequential selection of the basic size memory for transmission, to read data, to make 
sequential selection of the basic size memory for reception in said 1st and 2nd cycle, and 
to have written in data in said 1st and 2nd cycle, respectively. 

[0013] Invention according to claim 4 is set to a data transfer unit according to claim 2 
or 3. Between said 1st and 2nd cycle, data are transmitted using two or more channels. 
The block which consists of said two or more basic size memory and 1st and 2nd control 
circuit by which parallel connection was carried out is connected to juxtaposition 
corresponding to said two or more numbers of channels, and let it be a summary to have 
had the block selection circuitry which chooses said two or more blocks by which 
parallel connection was carried out corresponding to said two or more channels. 
[0014] Invention according to claim 5 chooses one of the basic size memory which said 
1st control circuit has in an empty condition among said two or more basic size memory 
in a data transfer unit according to claim 2 to 4, and let it be a summary to have stored 
the packet in the selected basic size memory. 

[0015] Invention according to claim 6 makes it a summary to have read the packet in a 
data transfer unit according to claim 2 to 4 from the basic size in which said 2nd control 
circuit chose as one of the basic size memory which is in a full condition among said 
basic size memory, and the packet was already stored. 

[0016] Invention according to claim 7 makes it a summary for either of said 1st or 2nd 
cycle to be a cycle in the transfer mode to which data transfer is guaranteed for every 
fixed period between external peripheral devices in a data transfer unit according to 
claim 2 to 6. 

[0017] (Operation) Therefore, according to invention according to claim 1, the basic size 
memory connected to two or more juxtaposition is set as the amount of data of the 
packet transmitted at once in the 1st and 2nd cycles. And sequential selection of two or 
more basic size memory is made, and while storing in the selected basic size memory the 
packet in which a sequential transfer is carried out by the 1st cycle, the packet by which 
the packet made sequential selection of the already stored basic size memory, and was 
stored in the basic size memory is read, and it is transmitted by the 2nd cycle. 
[0018] According to invention according to claim 2, the amount of data of the packet 
transmitted at once in the 1st and 2nd cycle of timing different, respectively is made 
into basic size, and the basic size memory set as the basic size is connected to two or 
more juxtaposition. The 1st control circuit makes sequential selection of two or more 
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basic size memory, and stores in the selected basic size memory the packet in which a 
sequential transfer is carried out by the 1st cycle. The packet which made sequential 
selection of two or more basic size memory, and was stored in the basic size memory is 
read, and the 2nd control circuit is transmitted by the 2nd cycle. 

[0019] According to invention according to claim 3, two or more basic size memory 
consists of basic size memory for reception connected to two or more juxtaposition since 
a receive packet was stored, and basic size memory for transmission connected to two or 
more juxtaposition since a transmitting packet was stored. In the 1st and 2nd cycle, 
sequential selection of the basic size memory for transmission is made, data are read, in 
the 1st and 2nd cycle, sequential selection of the basic size memory for reception is 
made, and, as for the 1st and 2nd control circuit, data are written in, respectively. 
[0020] According to invention according to claim 4, between the 1st and 2nd cycle, data 
are transmitted using two or more channels, and the block which consists of two or more 
basic size memory and the 1st and 2nd control circuit by which parallel connection was 
carried out corresponding to the number of channels of these plurality is connected to 
juxtaposition. And two or more blocks with which parallel connection of the block 
selection circuitry was carried out corresponding to two or more channels are chosen, 
and data are transmitted. 

[0021] According to invention according to claim 5, one of the basic size memory which is 

in an empty condition among two or more basic size memory is chosen, and a packet is 

stored in the selected basic size memory from the 1st control circuit. 

[0022] According to invention according to claim 6, one of the basic size memory which is 

in a full condition among basic size memory is chosen, and a packet is read from the 

basic size in which the packet was already stored by the 2nd control circuit. 

[0023] According to invention according to claim 7, either of the 1st or 2nd cycle is a 

cycle in the transfer mode to which data transfer is guaranteed for every fixed period 

between external peripheral devices, and data are transmitted from basic size memory 

in the cycle. 

[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of the 1 operation which 
materialized this invention is explained according to drawing 1 - drawing 9 . Drawing 1 
shows the system configuration based on IEEE 1394 which is one of the serial interface. 
drawing 1 setting - a personal computer (henceforth a personal computer) 1, and the 
digital VTR 2 as an external peripheral device - the same - the color page printer 3 as a 
peripheral device " and similarly the digital camcorder 4 as a peripheral device is 
mutually connected through the IEEE 1394 bus cable (henceforth an IEEE 1394 bus) 5. A 
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personal computer 1, digital VTR 2, the color page printer 3, and the digital camcorder 4 
are equipped with the IEEE 1394 protocol controller for making possible data transfer 
mutually based on the IEEE1394 protocol through the IEEE1394 bus 5, respectively. 
[0025] Drawing 2 shows the block circuit for explaining the configuration of the device 4 
equipped only with the function to transmit image data, for example, a digital 
camcorder. The digital camcorder 4 is equipped with the AV/C protocol interface 
(henceforth AVIF) 11, and the IEEE 1394 protocol controller (henceforth IPC) 12 as a 
data transfer unit. The image (animation) data obtained by CCD which is not 
illustrated are inputted into AVIF 11. AVTF11 generates the packet of the amount of data 
which transmits the predetermined data transfer period (for example, 133 
microseconds) as the 1st or 2nd cycle, and outputs it to IPC 12 while it changes the 
image data inputted into the signal based on an AV/C protocol. 

[0026] IPC 12 is connected with the IEEE 1394 protocol controller with which other 
peripheral devices (node) of said personal computer 1 grade were equipped through the 
IEEE1394 bus 5. IPC12 transmits the image data inputted from AVTF11 to the target 
node using isochronous (Isochronous) transfer mode (Isoc transfer mode). 
[0027] IPC 12 generates an isochronous packet (Isoc packet) based on the image data 
inputted. And IPC12 performs an Arbitration, acquires the right of the IEEE1394 bus 5, 
and transmits to the node aiming at an Isoc packet. 

[0028] Here, an Isoc packet is explained. As shown in drawing 8 , the Isoc packet 13 is 
constituted by a packet header 14, a header CRC 15, data division 16, and data CRC 17. 
Information, such as a data length of the Isoc packet 13 and a channel number used for 
a transfer, is stored in the packet header 14. The error detecting code generated by the 
predetermined method to the packet header 14 is stored in the header CRC 15. 
[0029] Data division 16 consist of CIP header 16a and payload data 16b. Information, 
such as a format of payload data 16b, is stored in CIP header 16a. The data of the 
number corresponding to an AV/C protocol in payload data 16b are stored. The number 
of data responds to a transfer rate and the amount of data needed for per unit time 
amount, and is 240/480/960byte. It is set as which the amount of data. The error 
detecting code by the predetermined method is stored in data CRC 17 to the data stored 
in data division 16. 

[0030] Data division are inputted into IPC12 from AVIFll. IPC12 adds a header unit, 
Header CRC, and Data CRC to the data division inputted, and generates an Isoc packet. 
And IPC 12 transmits the generated Isoc packet to a partner's node through an 
IEEE 1394 bus. 

[0031] As shown in drawing 3 , the IEEE1394 protocol controller (IPC) 12 consists of a 
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link layer processing circuit 21 and a physical layer processing circuit 22. The data 
division 16 shown in drawing 8 from AVIF11 are inputted into the link layer processing 
circuit 21. The link layer processing circuit 21 is formed in order to generate the Isoc 
packet 13 shown in drawing 8 based on data division 16, and it outputs the generated 
Isoc packet 13 to the physical layer processing circuit 22. 

[0032] The physical layer processing circuit 22 is formed in order to generate the signal 
corresponding to an IEEE 1394 protocol for the Isoc packet 13 inputted, and it transmits 
the generated signal through the IEEE 1394 bus 5. 

[0033] It has the packet generation circuit 28 where the link layer processing circuit 21 
consists of the FIFO block 23, the selection sections 24 and 25 and the header 
generation section 26, and the CRC generation section 27 for data storage. The header 
generation section 26 is formed in order to generate the packet header 14 and Header 
CRC 15 which are shown in drawing 8 . The CRC generation section 27 is formed in 
order to generate data CRC 17 based on the data division 16 shown in drawing 8 . It is 
prepared in order that the selection section 24 may add a packet header 14 and a header 
CRC 15 to data division 16, and the selection section 25 is formed in order to add data 
CRC 17 to data division 16. 

[0034] Sequential storing of a peripheral device 16, i.e., the data division which 
transmit to a partner's node, is carried out from AVIF11 at the FIFO block 23. By 
adding data CRC 17 to the tail of data division 16, the packet generation circuit 28 
generates the transmitting packet (Isoc packet) 13, and transmits it to the physical 
layer processing circuit 22 while it adds a packet header 14 and a header CRC 15 to the 
head of the data division 16 within the FIFO block 23. 

[0035] As shown in drawing 3 , the physical layer processing circuit 22 consists of a 
parallel serial conversion circuit (henceforth PS conversion circuit) 29, a DS modulation 
circuit 30, and an IEEE1394 interface circuitry (henceforth an IEEE1394IF circuit) 31. 
[0036] The Isoc packet generated in the link layer processing circuit 21 is inputted into 
the PS conversion circuit 29. The PS conversion circuit 29 changes the Isoc packet of the 
parallel data inputted into serial data, and outputs it to the DS modulation circuit 30. 
[0037] The DS modulation circuit 30 carries out the sequential input of the serial data 
outputted from the PS conversion circuit 29, and generates strobe data based on the 
serial data and the clock signal which is not illustrated. In addition, a clock signal is a 
signal used as the criteria on which IPC 12 operates, and is similarly supplied to other 
circuits. And the DS modulation circuit 30 outputs the serial data inputted and the 
generated strobe data to the IEEE1394IF circuit 31. 

[0038] The IEEE1394IF circuit 31 performs an Arbitration, in order to acquire the right 
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of the IEEE 1394 bus 5 first. And if the right of a bus is acquired, the IEEE1394IF 
circuit 31 will be outputted to the circumference circuit (node) which targets the serial 
data and strobe data which are inputted through the IEEE 1394 bus 5. 
[0039] Next, the configuration of the FIFO block 23 is explained according to drawing 4 - 
drawing 6 . As shown in drawing 4 , the FIFO block 23 is constituted by the basic size 
FIFO 41 as two or more basic size memory, the input-control circuit 42 as the 1st and 
2nd control circuit, and the output-control circuit 43. 

[0040] Each basic size FIFO 41 is set as the capacity doubled with the packet size of an 
AV/C protocol. In addition, at this operation gestalt, the capacity of each basic size FIFO 
41 is CIP which constitutes the capacity 16 of the data outputted from AVIF11, i.e., the 
data division shown in drawing 8 . It is set as the number of data of header 16a and 
payload data 16b (which 240/480/960byte size). 

[0041] Moreover, the number of the basic sizes FIFO 41 with which the FIFO block 23 is 
equipped is set up according to the number of channels used for transmitting data, the 
difference of transfer spacing of an AV/C protocol and an IEEE 1394 protocol, etc. 
[0042] The data division 16 shown in drawing 8 are inputted into each basic size FIFO 
41 in common. Whenever each basic size FIFO 41 writes in data one by one, respectively, 
it increments automatically the address which writes in data next. 

[0043] As shown in drawing 5 , each basic size FIFO 41 outputs the full signal SF to the 
input-control circuit 42, when the data of one packet according [ data ] to full, i.e., an 
AV/C protocol, are stored, respectively. Moreover, as shown in drawing 6 , each basic size 
FIFO 41 outputs the empty signal SE to the output-control circuit 43, when data are not 
written in, respectively. 

[0044] The input-control circuit 42 carries out sequential use of each basic size FIFO 41 
based on the full signal SF outputted from each basic size FIFO 41. Specifically, the 
input-control circuit 42 outputs an input selection signal to the following basic size 
FIFO 41, when data are stored in the basic size FIFO 41 at full based on the full signal 
SF outputted, respectively from each basic size FIFO 41. The basic size FIFO 41 as 
which the input selection signal was inputted carries out sequential storing of the 
packet data inputted. 

[0045] The output-control circuit 43 carries out sequential use of each basic size FIFO 
41 based on the empty signal SE outputted from each basic size FIFO 41. Specifically, 
the output-control circuit 43 outputs an output selection signal to the following basic 
size FIFO 41, when all the data stored in the basic size FIFO 41 based on the empty 
signal SE outputted, respectively from each basic size FIFO 41 are outputted. The basic 
size FIFO 41 as which the output selection signal was inputted carries out the 
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sequential output of the packet data stored. 

[0046] That is, the FIFO block 23 makes sequential selection of the basic size FIFO 41 
which it had, and stores the data division 16 contained in the selected basic size FIFO 
41 at one Isoc packet 13, respectively. Moreover, the FIFO block 23 chooses the basic 
size FIFO 41 of a full condition, and carries out the sequential output of the data 
division 16 from the selected basic size FIFO 41. 

[0047] When writing in data division 16, the basic size FIFO 41 of an empty condition is 
chosen among two or more basic sizes FIFO 41. Moreover, when reading data division 
16, the basic size FIFO 41 of a full condition is chosen among two or more basic sizes 
FIFO 41. 

[0048] it is shown in drawing 5 - as - the input-control circuit 42 for example, OR 
circuit 44a- it consists of 44c, 45, and a control shift register 46. In addition, by drawing 
5 , in order to simplify explanation, the case where the FIFO block 23 is equipped with 
three basic sizes 4 la-FIFO 41c is explained. 

[0049] Only the number of the basic sizes 41a-FIFO 41c with which each OR circuits 
44a-44c were equipped with two input terminals, and the FIFO block 23 was equipped 
is formed. The control circuit which does not illustrate each OR circuits 44a*44c to one 
input terminal to the write enable signal WE is inputted, and the input terminal of 
another side is connected to the register 46 for control. The output terminal of each OR 
circuits 44a-44c is connected to the basic sizes 4 la-FIFO 41c, respectively. 
[0050] OR circuit 45 is equipped with the input terminal of the number of said basic 
sizes 41a-FIFO 41c, and the full signals SF1-SF3 outputted from the basic sizes 
4 la-FIFO 41c, respectively are inputted into each input terminal. OR circuit 45 is 
outputted to a control shift register 46 by making into a signal the result of having 
carried out OR operation of the full signals SF1-SF3 outputted from each basic sizes 
41a-FIFO 41c. 

[0051] The control shift register 46 consists of shift registers which consist of the 
predetermined number of bits of the cycloid type which makes clocked into the signal 
outputted from OR circuit 45. The number of bits of the shift register is set as the 
number of the basic sizes 4 la-FIFO 41c with which the FIFO block 23 is equipped. 
[0052] If a control shift register 46 is cleared in the time of the injection of a power 
source etc., it will set each bit to "011." Henceforth, a control shift register 46 performs 
"101", "110", "011", and a shift action for each bit one by one, whenever a signal is 
inputted from OR circuit 45. 

[0053] The signal inputted from OR circuit 45 serves as an OR of the full signals 
SF1-SF3 outputted from each basic sizes 41a-FIFO 41c. The full signals SF1-SF3 will be 
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outputted, respectively, if the data stored in each basic sizes 4 la-FIFO 41c will be in the 
condition of full. Therefore, a control shift register 46 performs a shift action the full 
signals SF1-SF3, for example, by starting, namely, detecting the full condition of each 
basic sizes 41a*FIFO 41c, outputted from each basic sizes 41aFIFO 41c. 
[0054] And a control shift register 46 outputs the signal corresponding to each bit to OR 
circuits 44a-44c, respectively. The write enable signal WE is inputted into those OR 
circuits 44a-44c, respectively. Therefore, the OR circuit which inputted the signal 
corresponding to "0" of a bit, for example, OR circuit 44a, outputs the input selection 
signal SI 1 to corresponding basic size FIF041a. On the other hand, OR circuits 44b and 
44c which inputted the signal corresponding to a bit "1" output the input selection 
signals SI2 and SI3 of H level to the basic sizes 41b and FIFO 41c which correspond, 
respectively. 

[0055] Each basic sizes 4 la-FIFO 41c perform write-in actuation, when the 
input-control signals SI1-SI3 are L level, respectively, and in the case of H level, they do 
not perform write-in actuation. And the input-control signals SI1-SI3 serve as a 
condition of each bit of a control shift register 46, and an OR with the write enable 
signal WE. Therefore, it sets each time, one is chosen and, as for the selected basic sizes 
41a-FIFO 41c, each basic sizes 41a-FIFO 41c perform write-in actuation. 
[0056] And a control shift register 46 outputs the signal corresponding to each bit while 
carrying out the shift action of each bit one by one based on the full signals SF1-SF3 
outputted from each basic sizes 41a FIFO 41c. Therefore, whenever one packet data is 
stored, the following basic size FIFO is chosen and, as for each basic sizes 4 la-FIFO 41c, 
packet data are written in the selected basic size FIFO. 

[0057] the input-control circuit 42 where the output-control circuit 43 is shown in 
drawing 5 as shown in drawing 6 - the same - OR circuit 47a- it consists of 47c, 48, and 
a control shift register 49. In addition, by drawing 6 , in order to simplify explanation, 
the case where the FIFO block 23 is equipped with three basic sizes 41a-FIFO 41c is 
explained. 

[0058] Only the number of the basic sizes 41aFIFO 41c with which each OR circuits 
47a-47c were equipped with two input terminals, and the FIFO block 23 was equipped 
is formed. The control circuit which does not illustrate each OR circuits 47a-47c to one 
input terminal to the lead enable signal RE is inputted, and the input terminal of 
another side is connected to the register 49 for control. The output terminal of each OR 
circuits 47a-47c is connected to the basic sizes 41a-FIFO 41c which correspond, 
respectively. 

[0059] OR circuit 48 is equipped with the input terminal of the number of said basic 
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sizes 41a-FIFO 41c, and the empty signals SE1-SE3 outputted from the basic sizes 
41a-FIFO 41c, respectively are inputted into each input terminal. OR circuit 48 is 
outputted to a control shift register 49 by making into a signal the result of having 
carried out OR operation of the empty signals SE1-SE3 outputted from each basic sizes 
4 la-FIFO 4c. 

[0060] The control shift register consists of shift registers which consist of the 
predetermined number of bits of the cycloid type which makes clocked into the signal 
outputted from OR circuit 48. The number of bits of the shift register is set as the 
number of the basic sizes 41a-FIFO 41c with which the FIFO block 23 is equipped. 
[0061] If a control shift register 49 is cleared in the time of the injection of a power 
source etc., it will set each bit to "011." Henceforth, a control shift register performs 
"101", "110", "011", and a shift action for each bit one by one, whenever a signal is 
inputted from OR circuit 48. 

[0062] The signal inputted from OR circuit 48 serves as an OR of the empty signal 
outputted from each basic sizes 4 la-FIFO 41c. The empty signals SE1-SE3 will be 
outputted if the data stored in each basic sizes 4 la-FIFO 41c will be in an empty 
condition. Therefore, a control shift register 49 performs a shift action the empty signals 
SE1-SE3, for example, by starting, namely, detecting the empty condition of the basic 
sizes 41a-FIFO 41c, outputted from each basic sizes 41a\FIFO 41c. 

[0063] And a control shift register 49 outputs the signal corresponding to each bit to OR 
circuits 47a-47c, respectively. The lead enable signal RE is inputted into those OR 
circuits 47a-47c, respectively. Therefore, the OR circuit which inputted the signal 
corresponding to "0" of a bit, for example, OR circuit 47a, outputs the output selection 
signal SO 1 to corresponding basic size FIF041a. On the other hand, OR circuits 47b 
and 47c which inputted the signal corresponding to a bit "1" output the output-control 
signals S02 and S03 of H level to the basic sizes 41b and FIFO 41c which correspond, 
respectively. 

[0064] Each basic size FIFO will perform read -out actuation, if the lead enable signal 
RE of L level is inputted, respectively, and if the signal of H level is inputted, it will not 
perform read-out actuation. Therefore, it sets each time, one is chosen and, as for the 
selected basic size FIFO, each basic size FIFO performs read-out actuation. 
[0065] And a control shift register 49 outputs the signal corresponding to each bit while 
carrying out the shift action of each bit one by one based on the empty signals SE1-SE3 
outputted from each basic sizes 4 la-FIFO 41c. Therefore, the packet data with which 
the following basic size FIFO was chosen and each basic sizes 41a-FIFO 41c were stored 
in the selected basic size FIFO whenever one packet data was read are read. 
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[0066] Drawing 9 is a timing chart which shows transmission of image data. In addition, 
by drawing 9 , in order to simplify explanation, when the basic size FIFO is connected to 
2 juxtaposition, in drawing 5 and 6, actuation in case the basic sizes 41a and FIFO 41b 
are formed is explained. 

[0067] AVIF11 shown in drawing 3 outputs the cycle of 133 microseconds in which the 
image data inputted was specified by the AV/C protocol, and the packet data of 
predetermined size to IPC12. Basic size FIF041a is first chosen by the input-control 
circuit among the basic sizes 41a and FIFO 41b shown in drawing 5 . Selected basic size 
FIF041a carries out the sequential storage of the packet data (data division 16 shown 
in drawing 8 ) inputted from AVIFll. 

[0068] If the data for one packet are stored, basic size FIF041a will be in a full condition, 
and will output the full signal SF 1 to the input-control circuit 42. Then, the 
input-control circuit 42 chooses the following basic size FIF041b. Therefore, the packet 
data outputted to a degree from AVIFll are written in basic size FIF041b. 
[0069] On the other hand, if basic size FIF041a will be in a full condition, the 
output-control circuit 43 will choose basic size FIF041a of a full condition. Selected 
basic size FIF041a outputs one stored packet data to the packet generation circuit 28 
one by one. 

[0070] That is, it sets in each basic sizes 41a and FIFO 41b which constitute the FIFO 
block 23 each time, and either read-out or writing is performed in them. Therefore, the 
usual RAM (single port type) with one input/output port etc. can be used for each basic 
sizes 41a and FIFO 41b. Single port type RAM has the small scale of a circumference 
circuit etc. compared with dual port type RAM of this capacity, and its about 20% area is 
small. Consequently, compared with the controller which carried dual port type RAM on 
the same chip, the chip size of IPC 12 of this operation gestalt becomes small, and serves 
as a low price. 

[0071] Moreover, each basic sizes 41a and FIFO 41b are set as the capacity according to 
the amount of data of the packet data inputted at a time. And each basic sizes 41a and 
FIFO 41b output the full signals SF1 and SF2 and the empty signals SEl and SE2 
according to a full condition and an empty condition, respectively. Based on the full 
signals SF1 and SF2 and the empty signals SEl and SE2, the input-control circuit 42 
and the output-control circuit 43 make sequential selection of each basic sizes 41a and 
FIFO 41b, and were made to perform writing and read-out of data, respectively. 
Therefore, each basic sizes 41a and FIFO 41b do not have the need of managing the 
amount of data stored each time, and the control as which the input-control circuit 42 
and the output-control circuit 43 choose each basic sizes 41a and FIFO 41b becomes 



13 



easy. 

[0072] In addition, when it has two or more each basic sizes FIFO 41, similarly, the 
input-control circuit 42 and the output- control circuit 43 make sequential selection of 
the basic size FIFO 41 of an empty condition, write in data, choose the basic size FIFO 
41 of a full condition, and read data. 

[0073] The packet generation circuit 28 shown in drawing 3 adds the packet header 14 
and Header CRC 15 which are shown in drawing 8 to the packet data inputted from the 
FIFO block 23, and data CRC 17, generates the Isoc packet 13, and outputs the 
generated Isoc packet 13 to the physical layer processing circuit 22. 

[0074] The physical layer processing circuit 22 will perform an Arbitration, if the Isoc 
packet 13 is inputted from the link layer processing circuit 21. And the physical layer 
processing circuit 22 will transmit the Isoc packet 13, if the right of the IEEE 1394 bus 5 
is acquired. 

[0075] At this time, the node called the one root is set to the topology which consists of 
personal computers 1 shown in drawing 1 with two or more peripheral devices (node) 
between digital camcorders 4. This root node is an original clock (CTR) about Isoc 
transfer mode. Time management is carried out. As shown in drawing 7 , a root node 
transmits a cycle-start packet (Cycle-start packet^CS packet) to the predetermined 
transfer cycle (125 microseconds) as the 1st or 2nd cycle at 1 time of a rate. If the 
non-signal state on the bus called a subaction gap (SG) is detected when a root node 
counts CTR 125microsecond of confidence, specifically, it will transmit CS packet 
preferentially. In the CS packet, it is CTR of a root node. A value is included. 
[0076] Each node is CTR contained in the CS packet, if CS packet is received. It is based 
on a value and is CTR of confidence. Time amount doubling (adjustment) is carried out. 
The node which received CS packet becomes possible [ performing an isochronous 
transfer ], and performs an Arbitration for acquisition of the royalty of a bus. And the 
node which acquired the right of a bus among each node transmits an Isoc packet 
immediately after reception of CS packet. Two or more nodes use Isoc transfer mode, 
namely, when a multiple channel exists, the number of channels is restricted from the 
amount of data which can transmit within 125 microseconds beforehand. Therefore, as 
for all the nodes that use Isoc transfer mode, the opportunity of a transfer is given by 
somewhere in the periods of 125 microseconds. Data transfer of a constant rate is 
performed to a fixed period by the above actuation. 

[0077] By the way, in the time of day tl of drawing 9 , the case where data do not do at 
the time of transmitting initiation of an Isoc packet arises from the difference between 
the transfer cycle (133 microseconds) of an AV/C protocol, and the transfer cycle (125 
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microseconds) of an IEEE 1394 protocol. In this case, the physical layer processing 
circuit 22 transmits the dummy packet which does not contain payload data 16b. This 
dummy packet consists of the packet header 14 and Header CRC 15 which are shown in 
drawing 8 , CIP header 16a, and data CRC 17. The node which received the dummy 
packet waits for a transfer of an Isoc packet to the following Isoc cycle. Also in this case, 
since the data outputted from AVIF11 since two or more juxtaposition is equipped with 
the basic size FIFO 41 are stored in the basic size FIFO 41 chosen as the degree, data do 
not overflow them. Moreover, since the data outputted from AVIFll to the basic size 
FIFO 41 chosen as the degree are written in, it is not necessary to suspend output 
actuation of AVIFll. Therefore, if it sees from an image _ processing circuit side, since 
packet data can be continued and outputted in a predetermined transfer cycle with an 
AV/C protocol, there is no need of performing excessive processing of a stop of data etc., 
and the part circuitry is simplified. 

[0078] According to the gestalt of this operation, the following effectiveness is done so as 
described above. 

(l) The basic sizes 41a and FIFO 41b of the size of each packet data are formed in 
juxtaposition at the FIFO block 23 which stores the packet data inputted by the AV/C 
protocol. It sets in each basic sizes 41a and FIFO 41b each time, and either read-out or 
writing is performed in them. Therefore, the usual RAM (single port type) with one 
input/output port etc. can be used for each basic sizes 41a and FIFO 41b. Since the scale 
of a circumference circuit etc. is small compared with dual port type RAM of this 
capacity, single port type RAM has a small loading area about 20%. Consequently, 
compared with the controller which carried dual port type RAM on the same chip, the 
chip size of IPC 12 of this operation gestalt can be made small, and IPC 12 can be made 
into a low price. 

[0079] (2) Each basic size FIFO 41 is set as the amount of data transmitted to one cycle. 
Therefore, each basic size FIFO 41 outputs an empty signal, when it is in the empty 
condition that data are not stored, and when it is in the full condition that all data are 
stored, it outputs a full signal. If a full signal is inputted from the basic size FIFO 41 
which is writing in data, the input-control circuit 42 will choose the following basic size 
FIFO 41, and will write in data. When the empty signal was inputted from the basic size 
FIFO 41 which has read data, the output-control circuit 43 chooses the following basic 
size FIFO 41, and was made to read data. Consequently, since it is not necessary to 
manage the amount of data stored in each basic size FIFO 41, the configuration of the 
input-control circuit 42 and the output-control circuit 43 can be simplified, and 
contraction of the area of IPC23 can be aimed at. 
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[0080] In addition, this invention may be carried out in the following modes besides said 
operation gestalt. 

(l) Although the above-mentioned operation gestalt explained the case where image 
data was transmitted using one channel, as shown in drawing 10 , you may make it the 
business which transmits image data using two or more channels 1*3 among one Isoc 
cycle. In this case, the FIFO block 51 which is shown in drawing 11 and which is carried 
out is used. This FIFO block 51 has the composition of having connected to juxtaposition 
two or more FIFO blocks 23 of the number corresponding to the channel which uses the 
FIFO block 23 of the above-mentioned operation gestalt between the channel change 
control circuit 52 and 53. In addition, in drawing 11 , the capacity of the basic size FIFO 
41 is set as 480 bytes. Since each basic size FIFO 41 is performed by this configuration 
to the timing from which writing and read-out differ, by it, it can use single port type 
RAM. [ as well as the above-mentioned operation gestalt ] 

[0081] (2) Although shape was taken to IPC 12 equipped with the transmitting function 
of image data with the above -mentioned operation gestalt, as shown in drawing 12 , you 
may take shape and carry out to IPC61 equipped with the reception function of image 
data. IPC61 is equipped with the link layer processing circuit 65 which consists of the 
physical layer processing circuit 62, a packet analysis circuit 63, and FIFO block 64. The 
physical layer processing circuit 62 outputs the data which carried out serial parallel 
conversion to the packet analysis circuit 63 of the link layer processing circuit 65 while 
it carries out DS recovery of the Isoc packet 13 (refer to drawing 8 ) which receives from 
an IEEE 1394 bus and generates a predetermined clock signal. The packet analysis 
circuit 63 outputs only data division 16 to the FIFO block 64 from the Isoc packet 13. 
The FIFO block 64 is constituted by two or more basic sizes FIFO 41, input-control 
circuits 42, and output-control circuits 43 like the above-mentioned operation gestalt. 
Drawing 13 is a timing chart when the basic size FIFO 41 is connected to 2 
juxtaposition. The input-control circuit 42 chooses two basic sizes FIFO 41 as every Isoc 
cycle (125 microseconds) by turns, and writes in data. The output-control circuit 43 
outputs the data which chose and read the basic size FIFO 41 of a full condition to the 
image IC interface circuitry 65 one by one. Since each basic size FIFO 41 is performed 
by this configuration to the timing from which writing and read-out differ, by it, it can 
use single port type RAM. [ as well as the above-mentioned operation gestalt ] 
[0082] (3) Although shape was taken to IPC 12 equipped with the transmitting function 
of image data with the above-mentioned operation gestalt, as shown in drawing 14 , you 
may take shape and carry out to IPC71 equipped with transmission and the reception 
function of image data. IPC71 consists of a physical layer processing circuit 72 and a 
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link layer processing circuit 75, and the physical layer processing circuit 72 is equipped 
with the serial-parallel conversion circuit (SP conversion circuit) 73 and the parallel 
serial conversion circuit (PS conversion circuit) 74. A packet analysis circuit 76, a packet 
generation circuit 77, and FIFO block 78 are consisted of by the link layer processing 
circuit 75. It has the basic sizes 80a and FIFO 80b prepared in order to carry out 
sequential storing of the basic sizes 79a and FIFO 79b and the transmit data which 
were prepared in order that the FIFO block 78 might carry out sequential storing of the 
received data. Moreover, the control circuits 81 and 82 which control I/O are established 
in the FIFO block 78, and parallel connection of the basic sizes 79a, 79b, 80a, and FIFO 
80b is carried out between both the control circuits 81 and 82. Both the control circuits 
81 and 82 read the stored data, and output them to an image ICIF83 while they store 
the data which changed the basic sizes 79a and FIFO 79b one by one, and were received, 
when receiving data, respectively. Moreover, both the control circuits 81 and 82 read the 
stored data, and output them to the packet generation circuit 77 while they store the 
data which change the basic sizes 80a and FIFO 80b one by one, and are inputted from 
an image ICIF84, when transmitting data, respectively. Since each basic sizes 79a, 79b, 
80a, and FIFO 80b are performed by this configuration to the timing from which writing 
and read-out differ, by it, they can use single port type RAM. [ as well as the 
above-mentioned operation gestalt ] 

[0083] (4) Although the above-mentioned operation gestalt explained the case where 
data were transmitted using Isoc transfer mode, you may make it transmit data using 
other transfer modes. For example, the IEEE 1394 protocol is equipped with ray 
synchronous (Asynchronous) transfer mode (henceforth Asyn transfer mode). Although 
Asyn transfer mode does not perform time management, since the check of reception is 
possible (the acknowledgement packet (Acknowledge packet) which usually shows a 
receive state to the packet which transmitted is answered), it may be used for data 
transfer, such as a command of an AV/C protocol. By Asyn transfer mode, when a 
receiving-side node cannot receive for a certain reason, I tell that to a transmitting side 
using an acknowledgement packet, and it is specified that I can have you transmit 
again. 

[0084] In this case, when two or more packets are continuously stored in one FIFO, even 
if former transfer data are held in FIFO, if the pointer in which read-out of data is 
shown is not changed into a head by complicated actuation, the same data cannot be 
transmitted again. However, with each above-mentioned operation gestalt, since it has 
stored in different basic size FIFO 41 for every packet, transmission of the 
output-control circuit 43 is again attained only by changing FIF041 which returns 
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namely, uses pointer value. Therefore, in this case, the output-control circuit 43 is made 
to make target FIF041 unusable until it can check reception of a corresponding ray 
synchronous packet after transmission of data. 

[0085] (5) Although the capacity of each basic size FIFO 41 was set as the capacity of the 
data division 16 (refer to drawing 8 ) outputted from Image IC with the 
above-mentioned operation gestalt, it may be set as the capacity after adding a packet 
header, a CIP header, etc., and you may carry out. That is, although the FIFO block 23 
was made into the input side of the selection section 24 which adds a packet header 14 
and a header CRC 15 with the above-mentioned operation gestalt, it considers as the 
configuration with which the output side of the selection section 24 was equipped. 
Moreover, it considers as the configuration which equipped with the FIFO block 23 the 
output side of the selection circuitry 25 which adds data CRC 17. 
[0086] 

[Effect of the Invention] As explained in full detail above, according to invention 
according to claim 1, the data transfer approach which can make a chip size small can 
be offered. 

[0087] Moreover, according to invention according to claim 2 to 7, it is in offering the 
data transfer unit which can make a chip size small. 
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[Brief Description of the Drawings] 

[Drawing ll The system configuration Fig. using an IEEE 1394 bus. 

[Drawing 2] The block diagram for explaining the configuration in a peripheral device. 

[Drawing 31 The block diagram of an IEEE 1394 protocol controller. 

[Drawing 41 The block diagram of a FIFO block. 

[Drawing 51 The circuit diagram of an input-control circuit. 

[Drawing 61 The circuit diagram of an output-control circuit. 

[Drawing 7] The timing chart which shows an Isoc transfer cycle. 

[Drawing 81 The explanatory view showing the configuration of an Isoc packet. 

[Drawing 9] The timing chart which shows the send action of image data. 

[Drawing 10] The timing chart of the Isoc transfer cycle by the multiple channel. 

[Drawing 111 The block diagram of the FIFO block which uses a multiple channel. 

[Drawing 12l The outline block diagram of a reception only controller. 
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[Drawing 13] The timing chart which shows reception actuation of image data. 
[Drawing 14] The block diagram of the controller which transmits and receives image 
data. 

[Description of Notations] 

41 Basic Size FIFO as Basic Size Memory 

42 Input- Control Circuit as 1st or 2nd Control Circuit 

43 Output-Control Circuit as 2nd or 1st Control Circuit 



[Translation done.] 
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[ w#jf 6 ] mraeff 2 ocyfimitti. BtnBa*-t>f x 
^^y^ort. yfuvmizhim&vj xx*:vcr>iftcDi 

[||*jS7 ] nines 1 xiis&2 riwftmti 

2 JbS 6 (cia®cOr- ^KiligB. 
[0001] 

-XC0«teT*> § I EEE1394ffl»C m& LtZT - 

[0002] -r/wf-^r-f rfttff-Jt, ^-v 

i-!\,ay¥*~?tffimt%mizm&T-?ffi£M<?>. 
^-Vi-)\s-3yt°jL-?b£&&4y?7x-zi,Z'0^ 

Xii. isV T;M y? 7 x-XC0-^X'f>l IEEE1394** 
[0003] 

A Att*%»S<i4 IEEE1394TD h =J;l/*sfi B 3*iT o 
!>■. IEEE13947 , nh3yWd. JbS-^^^ftt^fr 
-^KjM2rT#S7^ V J? D-^X (Isochronous) sfSil^ 
— K (JJIT, IsocftiSt-KkV^) Srfii^TV^. o 

^Mt^O'JT'Jf^tAW. IEEE1394 
7'n hrj;Hc*j»t4lsoc|SSt- h'tt. »{c-Sl«l* 
»cB® (MB) T-*HB£?-iitf. yryr^w 
ft£Btt (MB) ZMtethZttfTZZ. 
[ 0 0 0 4 ] * 7t . ^^t'rsJ-*^ 7 (DVCR) 

#*5&£<3AV«S38fcl;3\ B« I C t IEEE13947°D h 
(J31T. I PCfcy^) i:*W4>ft 

#a«tcai*-ri». i pcii, B«ic*»(?>ai*s*i6 

T. I PC{±. «L^^7hSr, IsocSSiM^-Ffc: 

x 3 y t A -^^«¥o«B»tHEai-s . 
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[0005] 

iwntimmixobtmM] bz.bx\ ieeei3947- 

X^&fctb. IEEE13947°u h 3>\,cr>7-?qmffl Mb , 
AV/CTo h 3/l/»r-^ISajaW4:**R'Sf->T^6 . ffl 
H£ , IEEE1394XQ h 3;WCfc(fSIsoc(Ej3|t- FTte 
T-?lo*J« { 1 2 5 m s fcRjgSfi, AV/CTo h a 
/p-CliT-^esa&flJfltfl 3 3// sfcKj&&h.T^*. 
Sot, 2oo7nh3rt-CJ:6f-^ KiM^fiffl **tfe 

[00063 ZcDttV). I P C Wi^ft < t i 1 

h^f-*£«»-C , **«**>F I FOtfJgf^ 

iti. . i p c ji N Av/cr n h- a^T- *ea$JWfflfc* 

-^vC£j£Lfclov^-y h^r-^SrF I FOC— 
Bf8& ) it&. IPCIi, Isodfiart-KKJ:* 

T-fmmmzm-j^TF i FOA^T-?£if^tt 

[0 0 0 7] EP*>, F I FOfcfcL AV/CTo hn^C J; 
*T-^^8«IOT-^OSSa»fc , IEEE1394TO 
b3MZi.& f - *IEaUSISKW>T"- 9 *>tt*tti t # 

flSoT, IPCfcli. r*-*£«» 

^m&T2.7)W-h&±<7)F LFOfcS 

I F O teiSttt #> ££46, i]^ 5HEW«a^>W836 s ±# 

[ 0 0 0 8 3 2 £ , WTo h ruwc J: |> r-^tEiSflJH 
Ojlo*^, Bill Cfrt>$,J)Zti%>T-9fiK Isocfe 

■C<4. IPCI1 FIFOt-flfftttSiX 

fflSlfc<XW<*?h IP 
Cti, F I F0«0f-^i (»*&iWfT*-*R. US* 
tBUir-^it F I F0ff)m®3.) HX&tmLKiifi 
F I FO05tt*ffiL • **&*$r*Hj&Sa t Jb*0) 

t\ jaaaqsanfc-r*. *wif»-fb<i. i pco 

f-?:TlMX£**<LT«18S:.h#3-£4fc«>. 

[0009] *»i«i±iasiffijs*)!i»5-f sfcAtis 

[0 0 10] 

[IRHSrllWi-f SfcttO^S] *«5JMLkiEIWS:ai£ 
L, tfliE** 'J fcHStt Lfcr *K*HJ LTbuIE^! 1 



*£*im xt u xiz&feztiT-f* 

«*rf4**1M X* * U SSfSM^KcigglU am 
RoSjtoMXxtyfcjaaaHRU -?-<9jSiRU:ffi# 
tf-f X.* * y (ClfTIEff 1 9 MZi. 0 jf <fflB*3 *i 

^**"9"^f X* * 'J Srlii^fl? LT *(?>m&H X* 

t u tclStt S iifc; ? h fctt* ft 2 ^ ;p 

OtejI-TS J: o Jc Lfci b SBtk-f* . 
[0011] W*3S2 icieSlO^ajJi. * 1 

L. BulE^^Utc^L^T-^Sr^aiL-CliiiE^l 

^tistts wts*ir>f x> tut, iwiEig^oa*^ 

-f X^ t 'J I , Lfc«*-9->f X> t 

S:«*W-4»10(W»ia»i:, «f B«»oaS3M--f Xp< 

t y «r«a«»iLT*<n*#iM x^t y tttiftSftfc 

v -y h M^iH L X ft 2 <W-f ^ K «t 0 IBS-T •& S 
[0012] S*d»B3KSEttO«^li. IB*«2tClEg{ 

&fcftt*R3Wic*«8^afiffl»*^-f x^t * y 
k*>£flwi3*i. flirie^i, ®2o$ijffliiH]ss«i, 

ixMIE^ 1 , m 2 wt>f 9 MZX &ftfflS#-tM X^< t 

y sriitXjMJK lt r- ^ *i»»aj l . new 1 . m 2 co 

■9->f ^/wcTSfiffla^^ x* * y $:)«<J:SiRL-cx 

[0013] rnmAizimnwrn. mimix&s 
ttsawr-^icaaaicii^T. lines 1. S20-9- 

frieM?ij^^ *ifca»««*^-f x> ^ y t » 

1, »2<0M«ia»i:*»t'ir*7'Ov^*1IiB«»<0f- 
fcWlSLTliSE^yiJlSKSilfcaaoT'a -y ^ * MJR-f 
[0014] BWSf 5WEtt<0«>!HJi % %m^2m.A 

izim<VT-?mmmzii^x , Binam 1 oiimhik 

luIEffil!«7)»*^^XXtywrt, xyr^-fttB 
CfeiS^^X^tycortWloSra^L. •ews^ 

LJt**ft-f x^< * y \w y h ztmt& Xoiz m 

Z\b*mWb?&. 

[0015] M««6fcia«0«aj«. II*«2J!;^4 
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fcEttor - mimmza \ ^x , m 2 mwm 

A XX * y cortw 1 ofcSiiR L , * wc* -y h tfKfcfc 
Zb*^Wbt&. 

[00163 mtmi izimcomu. 
taawf- ^eaaiKKti v ^ , msm 1 xt*» 2 <r> 

6->M <r b iWH btl . 

[0017] (fimj ) tot , i»^js 1 tzmmnmuz 

y*«UK»RU *«^Lfcas*iMX**yfciisi 
k 1 1 , ; **r v h * ? stt*s« § ft£a#iM xx * y 

JKKaift LXtW&frM XX* 0 iZftmtlWf y 
[0 0 18] ll*a2t:BaoSHBt:J:fUf, -tfi-Wi 

xcKjgsiifcSfrtM x** y * mmmiiz 
mm 1, mi mmmmt , *ow)**im xx * y 

2<3IH1Wal»tt, WR^«*^>f X^< * y L 

xx*v icistts<i/i^^«y r-jwawtj 

[0019] ilWJSBfcMiOfMHCifUr. ftftos 

muzws&titz i %mm-+)r4 xxtvb. mm*? 

■y b ztm?&tzMz®%&mzmwi2titzmiim&* 
xx*v bfrt>ffii$,zti&. mi, m2(r)®m®®, 
*tL*tmi, i&2m4 9iv\zxMmm-ir* 

xx*vzm<miRiXT-?im*-fti. as 1. at 2 

[0020] ii*jS4 izmmcoftmzxtni. mi. fa 
2<n^4 9>v(r)mz\m®L(n>^*>v*m^XT-?tf 
ibss*. ^tL^m^co^^m^znmixmmm 

3*ifc«fttf>S*iM X-X-t y til , g2OM0J®K 
[0021] §9*55 Cffi»<0»fflfc: Jiilf . 

#iMx.x*ytf>i*L iyrf<W:J)5i*f« 
**ywrt<75io#jyjrc$*u -e^fisfuta*^^ 
x** y tuss 1 <mmwikip-$>K j !r v bwtmzti 



[0022] m%6 fcSW^aiBfc iwx , s*tr-r 

x^< t y 7;HlMK:*i«*i?->f xv ^& y cortco 

>f X*^A°^.y hj6*»2^l!Ifiig»fc:J: 9tt*ajSii 
4. 

[0023] K»«<0»^fc:J:*iHr . SSI Xli 

mx'-fecommzT-mmt&mti&mm*-)* 
\,zmh+r-i?ivx'h*). *wh?mzx&*v-4X 

[0024] 

oBmzmi-m9izft'>xmwth. mut. s^yr 
^-r 7 x-xo— ■ ox hh^m^znm.tz^x 

>-'xyy^3. at/. mt<mmmbLxnT : J9>v 

h'T**X?4l,i, IEEE1394^"X^-X;KUIT. IEEE 
1394^'Xi:^ 0) 5&ftlX^t,ZtmZtlX^&. 

yayi, f^VTR2. tij—^-v-rvvf 

3, f^^t*f3)-*^5 4li IEEE1394^'X5 

&^LT5VHc:IEEE1394rn b aMz*m Ltzr-jfo 

[ 0 0 2 5 ] H2te. taMM-*«tt«)** 
«ifc«B8. «itf, T'J9)V\L^fiXyA<mm 

>94{i, AV/CXPh3/M>-^7x-X (OT. AV 
I ) lh RXf. T-?Wmm.b LTCOIEEE 

1394Xoh3;ur3ybo-7 (WT, IPCb^o) 1 
2£«iT^6. AVI Fl llcli. H^L'Sr^CCD 

9tcJ:»3»fe*i/SB« (Mi) f-^A^S^i*. A 

viFiiii AJ)Zti&m&T-?z, Av/crohn 

'f U"C<0BfjeoT-^ISIS«»I (Witf, l 3 3 

j« s ) tzxmmt&T-i'M.w^'y btkf&i. i p 

CI 2fcSMrf4. 

[0026] I PC 1 2Ji, IEEE1394>'n'X5 Sr^LTIu 
IBA-y 3 y l «^aJH2MH> ( y— H) teflli 4>W£ 
IEEE1394XD h y h a-y b&&ZtiX\.->& . I 
PC 1 2Ji. AV I F 1 l*»i»A^$<tl)B«T-^2r 
7-Yy^o^{ Isochronous) teJM^E— b* ( IsoclsiM* 

[0027] I PC 1214, TJjSilSBftT-^fc* 

-P'V^T, T^f y^ntX • A"^-y h (Isocy^>y h ) £ 
*L/C, IPC12tt, 7-fM/-y 3 y 
£ffoTIEEE1394yN'X5WfifiJ£Sf#U Isocy^-y h 

[0028] ZZX\ Isoc^vhtOV^ilWti. 
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08fcjjrf J: Isoc^-y h 1 3{i, J<jry h's-y 
^14. a. 7 ^CRC 1 5. r-*Sl 6, f-^CR 
C 1 TtiOfllrtSilTV^ft. >^-7hA. 7 ^l 4t 
fi. Isoca'^7 h 1 3<7)t—?%*?. teMtCftffltl)^ 
+ *JP#§5^«#IS»fr£*lTV>S. ^•yyCRCl 

[00 2 9] r-*»l 6tt, C I P^y^l6at^ 

-,y\ 6aCli "Wo-K-f-? 16bWt-77 
h^ffl»WtttS*lT^6. o- Ff-? 1 6 b 
fi. AV/crnh3iWC«BUfcfR«OT-^36*ftlftS<i 

*. eaa«i#ffi»*HSfc9fc#R 

fc-f&T-^ftfcJStT. 240/480/960byte ffiffitifrff) 
T-^ftfcfcj&Sfli. f-^CRCl 7CJi. 

« 1 6 fcWftSfifc-f-^cttLTmjewjrsictci «m 

[0 0 3 0] IPC12fc»i. AVIF1 1*»&T-* 

awA^sn*. i pc 1 2«, A^sntr-^ajfc 

ttLT^-y^gfl. A^ycRC, &l>\ T-9CRC* 
f^LTIsoc^-yh *LT, I PC 1 2 

[00 3 1] 03t^-tJ;d(C, IEEE13947°nh3;l/3 
(IPC) 1 2fcL yy^JB«Biia»2 I t 
««MM!HigB2 2i:3&>4>«lftS*i"Co4. 'jy?S*& 
a0»2Uc«, avifi i3&»4>H8fc:Srtr-^» 

1 6tCffi^OTH8(^$^i,]soc/^7 h 1 3££j£ 

«M«yiEIB62 2fc:aj*'t4. 
[0 0 3 2] ttaiWais]S82 2(i, A^Sft&lsocA- 
7"y h 1 35:. IEEE1394TO h 3^C**JCLfcM^2:± 
fcftKSJt tit. fcO^; LTtft-^-Sr I EEE1394A 

[0033] 'J V?«Q!fflig»2 1 fcL r-^fittfflO 
FI FOyD 7 ?23t. JM1RS524, 2 5,M^4 
J*»2 6.&tf. CRC4««2 7J:0Sr*^'yh4 
jS@»2 8fc3W»i4><tTV^*. ^-y^4BitSB2 6{±. 
H8fcjj?$v*7- y h^-yfl 4fi^77 y CRC 1 5£ 
4flW*fcftfc»»t^<lTV^. CRC£j£a52 7i±. 
H8fcS^r-^*Bl 6tl^^f-^CRC 1 7 5: 
4dW*fcft(c»»t4>ixTV^. SiR»2 4tt. r-? 
ttl 6fc*tLT^-y hA s .y^'l4atAX.y^*CRC 1 

5£ttiirf&rt:*>fc:|ft{tfe*u aBR*2 514. r-9% 
1 6£**1,Tt-*CRC 1 7*f«lrt-4fcfttSJt4» 

[0 0 34] F I F07o«y?2 3fc:tt. AVIF11 

1 6*TO*g^$ixi». A"^-y h£j£®K2 8UU F I 



-*Si 6*>*S(ct-*crc i 7*flflirr*£fcic 

£*)mfi>V-'vh (lsocy^-yh) 13*£jftU WI 
W8«IIIK2 2{;UBSt*. 
[0035] 123 fcjjrT J: 3 £, ^^13^088 2 2 

fc^5) 2 9. DS£NQIB3 0. IEEE1394-fy 
?7x-X[H8& (JSIT, IEEE1394 I FHUk^d ) 3 1 

[0036] ps3a«iii»2 9(c«. yyrmfmwt 

2 1 tT4^§il>tIsocy^-y btfTJlZtlh. P 
$®&&2 9(4. \J)Ztlh>*? WPr-^OIsocA'^.y 

[00 37] DS^PH]K3 0ii, PS^|fil8&2 9^ 

o-tt-* ipc 

12**K)fM-|>*i£fc ! $:l>fi#T'£>9. flS^IHBt: t>H 
WctttetHvtv**. *LT. DS^t»S3 0t4. A 

i:£lEEE1394I F®g&3 lteffl7J'tl>. 
[0038] IEEE1394 I F0&&3 1 J4. 5frf IEEE1394A* 
X 5 own fctWWS fcftJCT- t'M/-y 3 ^ff 
P. A'XOffi^i-5»ftl.t. I EEE1394 IF® 

883 Hi. A#$*i4 5' , J7JUT-*fttfXhn-:7T 
-^&IEEE1394A'X5 5:^L-C@Wi:-f'i»^ffl®SS 

[0 0 3 9] i^t. F I FO^n-y^2 30a!lfi*a4 
-H6fc:«-5-CK"»r6. B4fc5?tJ:3fc. F I FO 

^xf i fo4 i. mi, m2<7)®ffl®®tiT<nA 
mmm* 2 , ttj^jffl®B4 3 1 j: ohmcs 

ill.. 

[0040] #tt*-t-f XF I F 04 1 tt.' AV/Cro h 

*. H. ♦HJBPJB'Ctt. ***"9->f XF I F 04 IO 
A V I F 1 1 *^tii^3*lSf-^^ft. ao 
*>. 08JC3SSit4T-^»l 6*«E1-6CIP ^«y^ 

1 6 aStf^'f O-Kr-^ 1 6 b^f-^R (240/48 
0/%0byte CDMtliW*M X) l,Zs$feZtlX^& . 

[0041 ] £tz. F I F07ay?23l,ZffilC>tl& 

&fmxf i fo4 lomt* T-fzmmt&oiz 

ffifflSir&f-^^HB!^. AV/C7°D hrJ/Ufc IEEE13947' 

[0042] #S#-»MXF I F04 ICti. H8C^ 
Sfl4T-^«16*«ftafc:A*S*l*. #«*1MX 

f i F04iii. *n-mr-^ atfttt. 
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M"4. 

[0 043] 05tS-TJ:at. *«*1MXFI FO 

7A«^SF&A*WJ«IllB4 2(CtlJAt*. II 

6K^-tJ:dt, #«2WXF I F04 1{4. 

[ 0 0 .4 4 3 AflWUPEMSM 2*i. #S*1M XF I F 
04 14»fe!iJ*S*l4 7/Ht4SFfc:a^T. 
1MXF I F04 1 £HRMefflL/0>< . a<*W(Ctt, 
A?J»P@8&4 2(4, #**tMXF I F04 1j&»S>* 
ft/P*iai*3ft4 7;Mg#SFteS^vC. S#1MX 

f i fo4 iK7;wtf , -^*qa«is*ifc«^. <jw>* 
*imxf'i fo4 liznLxx^Mmm^m^t 

4. A*»ffiffi*#A^S*lfcai*lMXF I F04 1 
(4. A:&Sft4><*ybT-*£JIiMS*W"S. 

[00453 m^tnif isiK4 3(4. #*#im XF I F 
&s#imxf i fo4 i £Ji#fiML-oK . 

fctt. ft7J$JfflllIIB4 3(4. #S*lMXF I F04 i 

T. **iMXF I F04 1 fctetrtSftfcr-?*^ 
TiMj3*Ufc«£. tftf**lMXF I F04 lfctf L 

r aj*aB?«^«: ma-*- s . ttj^iiM-^ATj $ 

l*^XFIF04 1ll «WuS^77hf 

[0 04 6] BP*>. F I F0707?2 3(4. 
fc**lM XF I F 04 1 Sr JBttBtt L . ^coji^ Uc 
S#1M XF I F O 4 1 lZ*tl?tl 1 ■OfHsoc^ -y V 

13fc**ft*r-*»16*18*W4. FIF 
O^D7?2 3!l 7JU«OT£>a*lMXFI F04 1 
fcMRU *<oaiRL/£«*-9--f XF I F04 1*>4>t 
-*»16*JlitoMJ-$-*. 

[ 0 0 4 7 ] r-*» 1 6 ffliSt^S* 
1MXFIF04 1<73I*I. x>7*T-fttJlltf>aS*lMX 
FI F04 1**jBSJS<t6. T-*Sl6*tt* 
SW%&. *»W>**lMXF I F04 7/Mfi 
®<7)S*^^XF I F 04 1 tfWR&lxh. 

[0 048] H5K5^-J:dfc. A*»J»HIB4 2(4. 

^-TIUSS4 4 a~4 4 c , 4 53«flWfliffl^7 
M/i/*X^4 6t*»<3«lftSn-CV^. ft. H5T'(4. 
mWZt&mzt&tzMZ. F I F07*nv^2 3fctt3 
OOifrfclMXF I F04 1 a— 4 1 cfr'fiSxtixT^ 

[0049] #:*T0S&4 4 a~~4 4 c (42OS0A:ftffi 
^iflli, FIF07'O7^2 3tC||ife<Xfc«*-9-'f 
XF I F04 1 a~4 1 c <^fifc£lti£ft £>JXT „ # 
tf7la]B4 4a~4 4c(4. -*OA**FfcU4H*L 
*^»J«HIB3&>4>?>f M *-7VHI-9WE0«A;b$ 



il. *£OA;&^il«Pffil'5'*X*4 6fci«S*l'C 

#*7lI]B4 4a~4 4c<9ft;«?(4. *tl* 
ftftfclMXF I F04 1 a~4 1 cfcSSR&IVO* 

[0050] 5mns&4 5ii, Krie«*^XFi fo 

4 1 a-4 1 c<0ft«07Jj*F*flli. *Aa*¥Ktt 
^-ft^iXg^tMXF I F04 1 a~4 1 C7&><bJ±}7jS 
ixf>7;Hl-5|SFl~SF3#A73$*x?>. *7lsIB4 
5(4, «£*1MXF I F04 1 a~4 1 c*»6ffl*S 
*l& 7/Ht* S F 1 ~ S F 3 SWlftiR* LfcM**« 

[005 1 ]«»ffl^7hU^^46tt, *7EIB4 

je^tf-y M»i l 5 ! ir6 5'7M^^^'CllMt8*lTV^ 
&. ^y^M/^^Oh'^btll F I F07"n -y 
*2 3(C«;l4>*l*3t*lMXF I F04 1 a~4 1 c 

[ 0 0 5 2 ] MWfl * y ^'X ? 4 6 14 , -«gOgt A 

mcHizis^X^VT^tLit^vhi roilj (c 
■fevh-ti. CK. Wlffl>'7fV^4 6li < *7 

HIB4 5*^ffi^#A?3£*xl>»fc. #b*.y h*M& 
r l o 1 j , rilOj, roiijty7MMff 
o . 

[0053] ^rigB4 53&»feA*$*itii*4. #£ 
#-iMXF I F04 1 a~4 1 c *>feaj*S*Xl>7;Hi 
•f-SFl-SFSWf&aWfc^oT^S; *£>7/H|-§- 
SF1~SF3(4. ***1MXF I F04 1 a~4 1 
c t^^Siifcr-^**7/i^)ttffl[fc:*fi i: *ii*h.HJ 
aSfl*. flS^T, W»ffl^7M^^X^4 6tt, 
^-t-^XF I F04 1 a~4 1 c *»^aj^jS*X*7;Wi 

#sFi~sF3^0!itfit»±*«»). hp^». 

>f XF I F04 1 a~4 1 c^7;HMI*«lUJ-f4ik 

[00 54] W»ffl>'7hU>'*X^4 6t4. =& 

h'-y HC«JCLJt^i#*^rigB4 4 a~4 4 clc^-ix 
«tffl*"tS. *ftfc<03T7EIB4 4a-«~4 4cfc:tt, 
^-n-fiX7-f h>f*-7';Ht#WE3&«A*SfL-CU4. 
^ot, t'-yho r 0j frftmhtzm^XjlLtzirT 

iub. ^j^{4'*tii]B4 4 attAaaawm S I 1 «:# 

jetsaE^-fXF I F04 1 atl±J73-r&. -^s t' 
7 h r i j izmitzim- *A* Lfc*THB4 4 b . 
4 4cll HK/W5A*3H?S^S I 2, SI3£-?- 
tlZtlftfc-fhWb+M XF I F 04 1 b , 4 1 c tffl 

[0055] XF I F 04 1 a~4 1 c{4, 

-t*l«lA**MWi#S I 1~S I 3#LU-^/U7)*|-& 
fc»*a»IW*ffv\ HK;Pc7)%&lc(4»^ii*i!) 
ff^fr*)*^. *LT. A73SiJfflIfi-tS I 1-S I 3 
«4. $iJ«fffl^7Mxv : x^4 6£0=S-h'-yh<?3«®i:, 5 
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gfrf-IXF I F 04 1 a~4 1 cJ4, *<DB$«fci3^ 
T lOtfSliRSil. **>HiR3ft.fc**lMXF I FO 
4 1 a-4 1 ctem&frmftZfro. 
[00 56] -?-fC. WJ»ffl^7M^^X^4 6tt. & 
g*-^ XF I F 04 1 a— 4 1 c#>£>ft;fj£;h..?> 7;P 
fl-^S F 1-S F 3CaWViT#t'7 h Srlf&i^ MS 

«->T. «fc*?*MXF I F04 1 a~~4 1 c{4. lo 
hT—?tfteWiZtiZ>mz. »*>3S*1M XF 
I FOfr'SSiRSft. *<^tR;*ix£*fc- , MXF I FO 

[00 57] 06 CS* J: d fc, tfjftflHQIIH 3 (4. 
H5t^S*L4A*llttlIiI»4 2fc|a»t, *7(I]S&4 
7a~4 7c, 4 8RtfM«B5'7 h V i JZ94 9biP> 
km&iilXXVh. H6T14. 8i"fl*fl5#C-f Sfc 

F I F07'a-/9 2 3Ut3^(Dm^^XF I 
F04 1 a~4 1 c*<ffii.^>ixTl^ii-&tO^TiftBH 

[0 0 58] =g-*7|I]8S4 7a~4 7c(420<DA:« 
^ fcffl*. . F I F 0/d 7?2 3 C«i 4>*ufc2S*lM 
XF I F04 1 a~4 1 c <9»;Wlft»t<i>fVtl'>£ . # 
3T7EI&4 7 a~4 7cli — *«X*SSFtttEI*L 

^l>, #*7Bffi4 7a~4 7ctf>aWjtfFftt. ^fl-? 
£>ffi#- , MXF I F04 1 a~4 1 ciCfflRS 

[0 0 5 9] :*7HIS&4 8(4. 1iTiES*-*MXF I FO 
4 1 a~4 1 cCDftOAJlffiTZmi. #A*«HF^tt 
^il-fitS*-? 4 XF I F04 1 a~4 1 cfrhtitflZ 
ftSxyrr-fft-sf-SE i~SE3#A;&3*i$. *7 
[H8&4 8t4. #S#-»MXF I F04 1 a~4crt>£>iii 
^Sitixvrr -f ft-t S E 1 ~S E 3 SrfiSWHIIL 

[0 0 6 0]iSlJfflfflv7bl^X?i4. *7EI»4 8*» 
^ ittt £ & »t £ ? o .y ;? A2l fc -f i « 9S0BifSin 

c^7hl^X:?<?>t'yhIS((4. FIF07'Dy^2 3 
(C«i<!>il6S*-t>fXF I F04 1 a~4 1 cfflMZ 

[006 1] VMWs? M'v r X^4 9 {4. «B«5&A 
■^k*fcfcvvt?'J7S*i*k#t*?f»£ r o l l j fc 

4 8*»4>Q-^**A*Sii6#t. #t'y b£lf& r 1 0 
lj, r i i o j . roiljl:y7MMffo. 
[0062] *70K4 8*^A^J$ill.fi-^{4, «£ 
#tMXF I F04 1 a— 4 1 c3K>HJ7J$*lSx>'7" 

E1~SE3(4. 3**:1MXF I F04 1 a~4 1 c 



*14. fl^>T. M»flS/7M/S''X*4 9l4. 

-f XF I F04 1 a~4 1 c*^tB^$fLl>xy7 0 f--f 
f|^SEl-SE3<7)Mi{4*4^±* { 0. fiP^>. 
4XF I F04 1 a~4 1 ctfDxyT-r -f ttHS$r^tli-f 

[0 0 6 3] *LT, fflWUi^M/a/'X :7 4 914s # 
h'-y hfc*tJELfc©9fc*7l3]B4 7 a~4 7 c 
tfftfWrt-*. •e^'o0^7lH]SS4 7a~4 7c(C(i:, 

-eiim u - h 4 *- r e § ivc n s . 

ffiTC, t' y ho r 0 j tttJELrtrfg^fcATlL*:^ 
ESS, ^i.tf5T7HlK4 7 a.te$,j}MtRmsO 1 £*f 
JfftiS+lNXF I F04 1 alZ&jjth. t' 
•y h r l j fc*fJELfcff**A* W:*7EIR4 7 b . 
4 7cll HK;K7)tb7J$lJfflIfi^S0 2, S0 3£-£ 

ti^tinm-th^-'r^ xf i f 04 i b , 4 1 c teas 

[0064] #a*-9"-f XF I F Oli. *;fvWlL 
;U9 y - f 4 *-7>fI-^RE £ A7Tfl> k »»ai U» 

fi 1 *)*^. fl6-)t, #38*9-^ XF I FOti. Z<ne$* 

I F0«if??*tl}lJ&ft£4T3. 

[0065] ^LT, WJflPffl^7M^yx^4 9J4, & 
S*^XF I F04 1 a~4 1 ci^iHtl^tl^x.y 
7*r -f S E 1 - S E 3 V ^T* t' <x h x 
7 k k fct. #t'-y h te*»6Lfcfl»fctti* 

•TS,, l^oT. #S*^XF I F04 1 a~4 1 c 
(4, iw^ 7 hf-^MBABJSiifittt:. 
*Hf-f XF I FOjWMRSfu -eoSJR^ix^ffi*^ 
XF I FOC^Six^N'^-y hr-^^M^ab^ix 

[0066] (19(4. mmr-fnmmz^tf-ny 

ttt. S*1T>fXF I FO*2-p|WIC:Sf«Ufck*. 
H5. 6C13VVC. **1MXF IF04 la. 

[0 0 67] 03t*S<l4AV I Fl U4. A7]$il 
6B«-f-^ fcAV/cra h 3;Wc«je3*ifc 1 3 3 s 
StmS^^ X<7)/\-ir-y hr-9£ I P 
C 1 2teSWrt-fc. H5fc:*Sft6a*9--fXF I FO 
4 1a. 4 1 b03*>. A*M«0»tJ:->'C*'f»* 

■t>f XF I F04 1 ajwas?s#i6. a«s<xfca*^ 

-fXF I F04 1 a<4. AVIF1 1 ^feA^^iX^^' 
^"•y (H8C^S*l4r-^«l 6 ) ^fH^C 

[0 0 68] S3ts^XF I F0 4 1 a(4, 
■yh^T-^^Srt^^l.k. 7;P«aSiK*»). 7^ 
ffi^SFl*A*W»HB4 2fe:aj*'t*. "f*k. A 
AH10IS1K4 2 14. $<7)i&fc H ?M XF I F04 1 b£jM 
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fl!oT, AVI Fl lA^JMcaiflSft.*^* 
•y hr-?{2, £#1MXF I F0 4 1 bfcSS&Sfl 

[0069] — XF I F04 1 a#7/M£ 
J§tcft£fc, (ij;blMfflilft4 312, 7/H*»*>**lM 
XF I F04 1 a^SHl-fi. SBiSflfcSfclMXF 

1 F0 4 1 a(l, fftMW: 1 bT-?£lftf: 

h4lftlil»2 8fc:aj*-r4. 
[0070]HP*>, FI F07"o-y;?2 3£fl§j£;-fl># 
S*-9">fXF I F04 1 a, 4 161:11, -f^tti 

6. ftot, ***1MXF I F04 1 a, 4 1bC 

#-b ■ ^TWRAMli;, ffigMtDTATfrX—h ■ 

7CDR A M £ ffl-f- ••/ X±£ J£» CJt 
, *%M0B!B£> I PC 1 2 Of - y TtM X(i/h$ < 

[0 0 7 1 ] ife, 4HS*1MXF I F04 1 a, 4 1 

fcfcSJLfcRigSflTV**. #**1MXF I 

F04 1 a, 4 1 bli. ZtiZ'ti? ilW&t^yrT i 
#«fc:jetfc7;H**SFl. SF2i:xy7 , r^(l^ 

s e i , s e 2 £ aarri . A*ft9»0»4 2avaj* 

SWEISH 3tt. **i-e*.7;Wl*SFl. SF2.X 
>7f -f fl-^S E 1 , S E 2 fc*-?WC , £*#*M X 
FIF04 1a, 4 1 b£Ji&jMffiLTT-:?*0»£i£ 

FIF04 1a, 4 1b(i, ZcotiftlzWiZtlXl^ 

ai#M«i@»4 3 {±***im xf 1 f 04 1 a , 4 1 

[00 72] ft, *S*1MXF I F04 l**Mif;t 
fflS&4 3fi, xyrf-ftl^t-fXF I F04 

s#im xf 1 f 04 1 zmtRLx L£ 

[00 7 3] H3taSS*l4^vh4fiEllI»28tt. 
F I FOXo-y? 2 33&»4>A*§ii2>^-y Fr-*fc 
^LTH8tC^Sill»'N'^7 h^7^14. ^yVCR 
C 1 5, Rlf. f-^CRC 1 7 2r#jDLTIsocv^-y 
h 1 3 *£jftU -t-tfteJftLfclsoc^ -y M 3 £«I 

«8Jiiii»2 2fcaia-r4. 
[0074] mammmK 22a, v>7m%m®$% 

2 l*^Isoc^°iry hi 3tfAJ)Ztl&t. 7-t'bV 

*L"C. WIl*!gilalK2 2H, IEEE 
1394^'X 50«flJ£S*tt£ t , Isc-cA^r 7 M 3 *|g 



aw*. 

[0075] dcofcg;, Hlt*SfLi^V3^1*»^) 

fx^t rr*** ? 4mmmm mum ( y- 

F) izXVffi&LZiihbXn^z^ imtV-Vtn 

ttfisy-FsWRgSfrc^*. zofr-h • y-h* 

{4, IaocKSt-HSaaoi^tKCTR) fcioTBSBHff 
a-f*. H7tcjj^J:5K:, ^-K- y-b'(i, mix 
tt»2 WM ^4: L-C0>BfJg0)IBiilM ^K125 
At s ) tc 1 BOSteT'-'M 9)V ■ A?- b ■ -y b 
(Cycle-start packet : C SA^r.y b ) &&v£t&. * 
ftWfctt. iV-h ■ /-FJi, gfi^CTR 1 2 5jus£ 

^^yhL^^t-^xr^^gy • *>-yX (SGI 

CSA-^-y h^aiffiti. WS^J-vhCll. 
b ■ y-HOCTR 

[0076] #7-K{4, CS/t*„h 
R ttm&iXt (TiS-fZh) -ft. CS^-yh*S 

*LT. #y-H<7)rt, y<XO«fiJ^#L 
CSA7 7 lt*>^Isoc>'^-y 

■tS, EP*>, flBBtf-r^l^fiRSEl-fc*^. W12 5 

u s jaw i) r- *;hr*«wjir$ 

[007 7] fcCl^T". 09OWf^Jt lCfcWt, AV/C 
7°o h ?;M 1 3 3 ju s ) t IEEE1394X 

nha^UWtejM't'f ( 1 25 us) 0)iSv\f!>><c>, Is 
oc ^"7- -y h ^SfiSHtteKr - ^ 0Mtz-&b& 

:«H*I1. !feiIl^aialSS2 2{i, ^o- 
Fr-^ 1 6b2:-^S^V^ = - ■ ^-?-v hSrCiM-f 

I). • A^r-y F(4, @8^$ni.A-^-yh 

^■y^l4. ^>y^CRCl 5, C I P^-y^ 16 a, 
Mf. f-^CRCl lbfrt>mfi&tl%>. rS-A'^r 
■y FSrSttflX-JJty-Ktt, ^Isoc^^/l^^T'isoc 
A-^r-y F^teiMSr^o. CtfWft^Kt. S*-»MXFI 
F04 ljftqMBafeJiJfcmi^Tlf^fcft. AV I F 1 

i*»i5>aj*s*i*T-^tt, mzmtR^ixfzm^A x 

F I F04 l(Cfaifl$*lSfeft» f-^^-A"-70 

—t&9tf&\ ttz. mzmm2iitzm*y-4 xf i 

F04 I F 1 l*^til^§nSf-^* s 

tf^a^m.Jtto, AVI F 1 l<7)iU^lft^^-a.»ih 

tf, a-^-x bT-f&M/cy'vb^Mzxmfecoqmi)- 

A 7MzxmmiXiiiJl-t&Z£tfXZ ftfcft, r'-^ 
i^)-l.ffit*^Wi' ! 5r«!ffltff5«fi«***l<. fO^IH 
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( 1 ) AV/CTO h 1MZ£ K>X^tli>^-y 

F I F O^n y ? 2 3 t(4. -y h T- 

$W>f Xomk+tl XF I F O 4 1 a , 41b tf§ffl 
CRtt fcflTH* . #*#1M XFIF04U, 4 1 

txfr-1i0>*ffifbtil. te->X* #S*iMXF I F 
04 1a. 4 1bl:tl lo^Aaj*sK-HSrl*-5fcji 

i/V7)V#-\- • :W?)RAM(4. ffl&JI 
«fat;Wf-b • r^RAMfcJt^TffliaillB* 

*£H. faTW-h ■ ;M7V)RAM£|5h^-y7U: 

(cfftt KJfc*T . I P c 

,12«f7 7°^ XSvMK -fri £ . I P C 1 

2 SffiflfiStcf 6 £ t h . 

[0 07 9] (2)3-S#-»MXFIF04 1(4. lo 

Ofctf). ***1M XF I F 04 Hi. Tp-^aqstts 

*VC t v£v vcxrf- #y&?)*a-&(c(4x y7"f -f f|-t£ 

yjlM^ZftjltZ. A:WMflPElB4 2(4. r-?£# 
SSX/CVS&fclMXF I F04 l*>4>7;MI-f#*A 
ASiiSk. 8W)**1MXF I F04 limRLXT 

-9v>m*ik*-z'fio. m*«»ia»4 3{±, r-** 

lt»aiLT^4S*9-^XF I F04lKxyrf^ 
fl^UjSft*. fc. ao«3M--f XF I F04 1 SriS 

«E#1MXF I F04 lfcffittStifcr-^iSrWI 
■frSi&IMflarV WC. AAMttHIM 22H«MJlW»liI 

S&4 3 <7)ffi j££ MCtS i k ifiX* . I P C 2 3 <0ffi 

[00803 ^, wtmmi?mwm<nm. wtojs 
( i ) iMmmmrnx'tt. l^xo-f-r^^m^xmft 

T-tZmL-th^z^XimLtztiK HI 0fc* 
1"J:3t. loc7)Isoc-t-f ^^coHCIglSt^f-v^H 

0*§£. 111 lteijrf 3*l4F I FOyn-y^5 1 £JB 

us. .iof i fo/d^ 5 i(4. ^^^)vm y )mt 
mmmm 2. 5 3iaK. ±8esbbb»^f i pom 

7^2 3 *ttffl1-6f-v*^fc«iBLfcftO«RW F I 
FO/n y? 2 3 £MMfc»«Lfc1llBfcfc$ro > 0*&. 

01 lCfi^TB. s*-»mxf i fo4 icnm& 

JJE»SBBfflfcR«Mc. #S*-t-^XF IF04 1I1, 
i6. 'yV-ZlVtf-Y ■ ?Jr<7)RAM£mmt&Z.ttf 



X'%1. 

[0081 3 ( 2 ) _tfaHfi©^®T-ii. Bfftr-^Oi* 
mmiffilfc I PC 1 2fcWMfcU:a I . HI 2^ 
•TJ: 0 c; ■«T-^<oaH8ffi**i.fc IPC61C 
**ftLTH*UTtJ:V\ I PC6 1(C(4. 091*1 
aifl]S§6 2, A'^-.y hlffifflk 6 3&yF I FO/n 7 

SJlMffllelKe 2(4. IEEE1394AxfrfeSfI-f SIsoaK 
(H8#!S) &DSaWLTJ9rj£0?n-y? 

r— ?2r'J y^/B50aW6 5W^-y hffiff|i|ft6 3 
fcHtfrt-*. A'^yl>ft?#rlII8&6 3(4. IsocA-^vM- 
3j&>6t-*»1 60>#£F I F07'o-y7 6 4Clil^ 
-f£, FI F07"o-y?6 4(4. Jj&aBftlU: RHK 
£. a»tf>**lMXF IF041. A^fMfitPESM 
2. Stf. itlAM«flllK4 3ICJ: OfflSSfi*. HI 3 

<4. *os*imxf i F04 ij&«2-pMj(t:ieas<i 

tzm-&<r>?4 S ^f-r-h-C**. A:fcM»PE!B4 2 

(4. lsocHf-^^;U ( 1 2 5/xs ) «ft2o<?)»*f-^X 

f i fo4 i frssjcaiRLT-f-^fca&atr. 

*Jffll[IISS4 3Ji. 7;l/«fflW«*^'fXF I F04 1 Sr. 
««*^XF I F04 1(4. 

■ ?47<n>RAU*&mthi\tifiX'*h. 

[00821 ( 3 ) ttmmmx'i*. m&T—wA 
immzmttz ipci i^m^LtztK hi 4t* 

C7 lfcOlfWfcLTIIIfcU'CtJ:^. IPC7 1UWI 
HISS ( S P33ASIK) 7 3 UAr-^J T)V%Wm 

K<ps^tiis8) lAtimji^tix^h. <jy?m 
mmmm sut. **** msf mm e , ^7 1-4 

JfiEIB7 7,a^ F I F 0707^7 8 t*>4>^Jj)c$ 
ixS . F I F 07*o >y ? 7 8(4, Sflr- ^ ^ J6%HM 
't4fctoK»»t4>*lfe*"W-'fXFIF07 9a. 7 9 

b t . mar- 9 m&mtti tztbizm fe^** 

t^XFIFO80a, 8 0 b t tfMz. htlX^h . 
fc. F I F O 7"n 7^7 8 (c(i N AtB^Sr»Ji»-t4$"lffll 
@B8 1. 8 2itRW4.il. »*^XF I F07 9 
a, 7 9b, 8 0 a. 8 0 bti. M$'JfflHISS8 1 , 8 2 

wc.mmxfetix\\h. mmmfozi, 8 2(4. * 

it-Wlf f -^<0ft«*ff »*^XF I FO 

7 9a, 7 9b&JtiKW9«£T5mtfcT-*£l«A 

IF8 3^aj*-t6. ifc. WWJ»igB8 1. 82(4. 

^fL-WT-^oaniSff s^^xf i f 

O80a, 8 0b&JBifcflJ9#iTBIftIC IF84j6» 
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FIF079a, 79b, 80a, 80b(i N §#32.^ 
[0083] ( 4 ) llimmmX'li. Isoc&i**- F 

v\ uutf, lEmmrahoMt, mi/v9ui-x 

(Asynchronous)!^*- K (UT\ Asyn&j**- H t ^ 

iXMlggmW&Z^t T 9 J 'J -v r- (Acknowl 

edge packet) #igfl£ tl h ) fcfcft. AV/C7°o h ziil<7) 
37> Wf-^iil:tffl^5^*S. Asyn 

Ka*-HTtt, %.\my-Ytimt>fr<7m.&iz£ 
mx-% ^m^ut. *co%zmmmiz7? j y v 

ir-yb mm ixmi . LT f> 5 i k ifiX' 

ZhXolzffllZtiX^h. 
[0 0 84] FfcilRLTlo 
OF I FOtsBttLTV***^ F I FO+tdStttWlK 

F I F04 lW81rtL"C&6*rc\ iil^©JfflI[Hl!S4 3H 
rtM y^fflS-TC^M-f , EP*>. Offl-th F I F04 1 £ 

ai^$ijffliiHiS84 3Ji. r-^wama. 

a. w^kiiF i fo4 umpF^nti-am 

[0085] (5) iMmmmxM. x? 
i fo4 lo&t&aifti caw»tMj$*i4f*-*«i 

6 (08#R3) WSatRjeLrt:**. ^^K^. 

fciiv^. bp*>. ±.§imtmmxii. fifo/d 7 ;2 

3 4&tf^ 7/CRC15 fctfjirt 
[02] 



*9fftffi 2 4 WA^ffl fc Lfc'**. ma 2 4 OtWMWc 
•ifcHWEk-ti. r-^CRC17tf«lrt-* 
&KQI6I2 SOSWjHCF I F07o-y?2 3*«£fc 

[0086] 

[0 0 87] M*«2WS7WBtt^>»!Bt:J:*i 
[BliH<0«#*ttifl] 

[01] IEEE1 3 94AX£ffl^jtv*T-M8jft 

0. 

[02] iKa«HSi*!«)flijfiti»wsfcft^rQ-/^ 

0. 

[03] IEEE1394roh3^3>ho-5£>:/a„,? 

0. 

[04] FIFOrny^Dy^H. 
[05] AftfflfflilftOlilttBI. 
[06] UiAfflfflalftOlslKISI. 

[07] Isoc(6&lM 9lV*Tfc$94 W9^~ 
K 

[08] isoc^-^ -y h nm&z^tmm . 
-K 

[010] MH-v *;HcJ: & IsocCBtM 
[011] «Rf-^*^ttffl-t6FIFO^n.^ 
[012] ^flirfflnyhD-yCOliB&rD-y^S. 

[0133 Bar- 9 wmmm^-t 9 4^*7* 

[014] H$r-?Og£f|£fin:J>"r-o-7<0 

yo 7^0. 

4 1 S*^X^*yt LTO«#lMXF 1 FO 

42 w,\ xiisn 2<r)mmt ixcoxjimwm 

4 3 ^2X(i;mi^fJffll|lli§fc LT<7)tli^$iJ«llII8 
[07] 



11 



12 
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»BB¥1 0-1737 



[01] 

IEEE 1394rt»«WKrt7 AIM 



VTR 



[03] 

IEEE7DF3JlD^hD-5fl)7a»5i 

O) 



IS 



8 



CM 



& - 



[04] 
FIF070*9<D7Q>$fi 
—42 



WtfitFIFO -* 



23 

"""43: 



2FIF0 



IttYaFIFO 




[05] 



[06] 



42 



43 



41a 



"Tib 



JWOFIF0 
"IS 



**tU2FIF0 



SF3: 



44a 



SI1 



44b 




46 : 



WZ9 



■WE 



41a 



i*1tYXFIF0 



41b 



tttt-TZFIFO 



41c 

_d_ 



|SE2 



Itt-ttFIFO 



SE3 



47a 
47b 
47c 



48 



49 ; 



■RE 



( 12) 



10-173723 



[08] 



16 





13 

s 




14- 




15- 






16a- 






16b- 






17- 




?-9CRC 



[H9] 
U ^ 



— 4iUh 
_4iWh 

240/480/960W 

— 4/Uh 



[HI 0] 



m 
-* 

•r«- 



-5 



8 u 



to 
ixim 

LU I 

(-HOI 




[HI 1] 

23 ..-51 



52 .. 



X -» FIF0-A1 (4B0byte) h- J 

8 



-42 



43- 2 

FIF0-A2(4B0byteTl-> 5 



53 



-23 



(13) 



HUH 1 ! 0-1 7 3 723 



[HI 2] 



[013] 



SeSfi:DhD-5fl)W70»98 




r 62 



41 

A|-» |RFlHUBObytes)h 



s 



-HFlFD-gHBObytes)] 



42 



HFIF0-3U80bytes) | 



41 



H»Jj 

43 



55 



iitifp 



[H143 



71 



72 71 

t \ 78-... ai 

73 76 ;-V- 



74 



77 



79a a2 

^FIFO-l(480bytes)> ^ ' 

r- 79b 
-* |FIF0-2 (4fflfty tesTI -* j 



BOa 

• *- |FIFO-3(4aObytes)h 



_ HFIFO-4 (4B0bytes) 



>4J 



83 



itIC 

I/F 



Stic 

I/F 

— r 

84 




gW»#B#7fr^#ier-Tgl844#2 

<72)«#f 3±# 

Sttm^B#rpSiSg^BIIZTgl844§ 2 



(72)^HJ3* JJJ 

B#ffrJWI«WZ.TB 1844* 2 



